Centrally administered angiotensin-(1-7) increases the survival of stroke-prone spontaneously hypertensive rats.
What is the central question of this study? Activation of angiotensin-converting enzyme 2, resulting in production of angiotensin-(1-7) and stimulation of its receptor, Mas, exerts beneficial actions in a number cardiovascular diseases, including ischaemic stroke. A potential beneficial role for angiotensin-(1-7) in haemorrhagic stroke has not previously been reported. What is the main finding and its importance? Central administration of angiotensin-(1-7) into stroke-prone spontaneously hypertensive rats, a model of haemorrhagic stroke, increases lifespan and improves the neurological status of these rats, as well as decreasing microglial numbers in the striatum (implying attenuation of cerebral inflammation). These actions of angiotensin-(1-7) have not previously been reported and identify this peptide as a potential new therapeutic target in haemorrhagic stroke. Angiotensin-(1-7) [Ang-(1-7)] exerts cerebroprotective effects in ischaemic stroke, and this action is associated with a blunting of intracerebral inflammatory processes and microglial activation. Given that intracerebral inflammation and microglial activation play key roles in the mechanism of injury and brain damage in both ischaemic and haemorrhagic stroke, we have investigated the potential beneficial actions of Ang-(1-7) in stroke-prone spontaneously hypertensive rats (spSHRs), an established animal model of hypertension-induced haemorrhagic stroke. Angiotensin-(1-7) was administered by continuous infusion via the intracerebroventricular route for 6 weeks into spSHRs fed a high-sodium (4%) diet, starting at 49 days of age. This treatment resulted in a significant increase in survival of the spSHRs. Median survival was 108 days in control, artificial cerebrospinal fluid-infused spSHRs and 154 days in Ang-(1-7)-treated spSHRs. This effect was partly reversed by intracerebroventricular infusion of the Mas receptor blocker, A779. This Ang-(1-7) treatment also decreased the number of haemorrhages in the striatum, improved neurological status (reduced lethargy), decreased the number of microglia in the striatum and tended to increase neuron survival at the same site. Importantly, infusions of Ang-(1-7) had no effect on kidney pathology, heart pathology, body weight, serum corticosterone levels or blood pressure. This study is the first to demonstrate the cerebroprotective actions of Ang-(1-7), including increased survival time, in spSHRs. As such, these data reveal a potential therapeutic target for haemorrhagic stroke.